Chapter 7.
Eelation Between Gaseous lonization and Radio-
chemical Effects.
32.   Historical Development of the lonization Theory of the
Chemical Effects of Corpuscular Radiation.
In the foregoing chapters the chemical effects of the radia-
tions, particularly of the a rays, of radium have been considered,
first in their qualitative and then in their quantitative relation-
ships. The quantitative character of the investigations has ex-
tended to the measurement of the chemical change produced, and
included a certain knowledge of the quantity of radioactive ma-
terial causing the change. As has already been pointed out,
this knowledge, though important and quite as far-reaching as
that possessed in some other branches of radiochemistry, fur-
nishes little information as to the true relation between quantity
I                               of radiation and chemical change, since the actual quantity of
11   >                           the former utilized in bringing about the latter was known only
very approximately, on account of losses of radiation to the
walls of the vessel and other losses difficult to take into account.
These difficulties are no greater than are met in dealing with
other forms of radiation, and under experimental conditions prop-
| i j(                              erly controlled, the difficulties are much less with a radiation
IJ *                               from radium emanation than with other forms of radiant energy.
I   I'  ,                                Very definite laws have been established (Chapter 2) for the
|                                   absorption of a rays in gases by means of a study of the ioniza-
l I I                              tion produced.   As will be shown in the present chapter, it has
\\ '                             proved very instructive to relate statistically the ionization in a
given system to the chemical action.    It is perhaps a matter
of surprise that such comparisons were not made earlier than
| |                                 was the case.   It will not be without interest to point out some
j                                 of the reasons historically.   Of course, no such comparisons were
I                                 possible before the development of the standards and methods of
v i i                              measurement of the radioactive substances involved.    And in
i j  1